Pituitrin, with special reference to its action during pregnancy and labour on European women resident in the tropics by Johnson, Reginald
THE DUBL IN  JOUI NAL 
OF 
MEDICAL  SC IENCE.  
OCTOBER 1, 1915. 
PART I. 
ORIGINAL COMMUNICATIONS. 
ART. XI.--Pituitrin, with special reference to its 
action during Pregnancy and Labour on European 
Women resident in the Trop,ics.a By REGIXALD 
JO~SON, M.D., B.Ch., B.A.O., Univ. Dubl. 
~NTRODUCTION. 
EAC~ day the study of the ductless glands becomes more 
advanced, and yet we are still in a state of supposition with 
regard to their functions and properties. The more the 
subject is worked at the more important it grows. The 
pituitary gland is no longer regarded as the seat of the 
soul; bu~ as the source of, a definite secretion, which has 
a marked effect on the health and well-being of the indi- 
vidual. Hypersecretion of the pituitary gland causes the 
condition known ~s acromegaly, in which certain of the 
bones become markedly enlarged, especially the lower j~w 
and the hands and feet. The heart becomes hypertrophied, 
and ultimately fails in its action. The gland becomes en- 
large'd, and, pressing on the optic chiasma, causes blind- 
ness. That such a serious, thougt~ rare, condition as 
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acromegaly can be caused by a disturbance in the secre- 
tion of the pituitary gland, and that our present reatment 
of this disease is so unsatisfactory, afford surely some 
justification for further investigation of the ductless gland 
known as the pituitary body. The object of the present 
thesis is, however, to show more especially the important 
position that the pituitary secretion has attained in its 
relation to the uterus and its contractile powers. 
Dale was the first to show that pituitary extract caused 
contraction of the uterus. Blair Bell brought this point 
to general notice. He obtained an extract from the pos- 
terior part of the gland, from Burroughs Wellcome & 
Co., and used it as an intravenous injection. He found 
that uterine contractions were greatly increased, and 
mentions that he had occasion to use the drug in two cases 
of Cmsarean section, when he injected the drug straight 
into the uterine muscle. It had a marked effect, and the 
uterus contracted and assumed the appearance of a 
" blanched ball," as he puts it. Some three years ago 
Dr. Gibson, then Master of the C6ombe Hospital, Dublin, 
gave me the opportunity of seeing the same effect. He 
injected 89 cc. pituitrin into the opened uterus. 
In less than a minute the uterus became half its original 
size. I did not, however, notice any appreciable blanch- 
ing in colour of the organ. The almost instantaneous effect 
of the drug made a great impression on me, and aroused 
my interest in the pituitary gland and its fellow ductless 
companions. 
Important results have been obtained clinically by the 
use of suprarenal extract and thyroid gland extract. 
Snprarenal extract raises the blood-pressure, but only 
momentarily; pituitrin raises the blood-pressure for over 
an hour. Pituitary extract causes a momentary constric- 
tion of the kidney arterioles, but later an actual dilatation 
of them. Suprarenal extract contracts the kidney 
arterioles. 
It  is claimed that suprarenal extract causes dilatation 
of the coronary arteries, and pituitary extract constriction, 
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SO that it would seem that the extracts are opposed in 
action to a certain extent. Thyroid gland extract has 
many uses, and its importance cannot be under-estimated. 
Given in judicious doses it is used as a cure for obesity, 
and, I think, is especially useful in the obesity following 
pregnancy, which occurs in some women who have pre- 
viously been devoid of any excess of adipose tissue. 
Thyroid extract is giving good results in helping the de- 
velopment of ~the utarus and generative organs of ihe 
young girl whose menstrual flow has not appeared at all, 
or has appeared and then disappeared for some months. 
Pituitary extract claims more important results than 
these, and a far wider field of use. Some of these results 
I hope to embody in the present hesis. 
HISTORICAL. 
Before going on to the actual experience in the use of 
pituitary extract that I myself have had, it might be as 
well to say what facts first brought he pituitary gland into 
general notice. Till the year 1894, if the ductless glands 
were ever thought of, it was only to dismiss the subject 
with the remark that they were merely rudimentary 
structures, and that as such their importance was nil. In 
]894, Marie aroused a certain interest in the gland by his 
study of it in relation to acromegaly and gigantism. 
Oliver and Schafer, fired by the idea that perhaps after all 
these rudimentary structures might have some use in the 
human body, began a series of experiments. They ob- 
tained extracts of the suprarenal bodies, the thyroid gland, 
and the pituitary body. From injection of these drugs 
results were obtained which certainly showed that the 
ductless glands are far from being as unirnportant as was 
supposed. The extract of the suprarenals raised the blood- 
pressure chiefly by its power of contracting the peripheral 
blood-vessels. The rise in blood-pressure was, however, 
only temporary. Pituitary extract had the same effect, 
but more lasting. By some twist or other the suprarenal 
extract sprang into fame while ~he f~.r more powerful and 
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more lasting pituitary extract remained hidden. In a 
year or so Howell discovered that it was only the extract 
from the posterior .part of the pituitary gland that raised 
the blood-pressure. Sch~fer and Vincent confirmed this 
statement, and a little later Schgfer and Vincent found 
that this extract caused an increased flow of urine by a 
selective vaso-dilator action on the blood-vessels of tbe 
kidney. 
These apparently important results did not, however, 
rouse any great interest, and all that happened was that 
some enterprising firm put an extract of the pituitary 
body on the market, in the form of a compressed powder, 
to be used as a diuretic. I t  does not seem to have been 
popular. Some few years ago it fell to the lo~ of Blair Bell 
t<) bring the pituitary extract into its present important 
position. He was at work on the physiology of the female 
genital organs, and the idea came to him to try the in- 
fluence of the extract on uterine contractions. Dale had 
already tried the effect and found that the extract caused 
uterine contractions, but he had not attached any clinical 
importance to the result. Blair Bell obtained a quantity 
of the extract from Dale, and conducted a series of experi- 
ments, in which he administered the drug intravenously. 
He found that the extract raised the blood-pressure 
greatly, and that its action was the more pronounced the 
more it was needed. Instead of a temporary rise in the 
blood-pressure, such as caused by suprarenal extract, the 
effect of pituitrin lasted for several hours. Blair Bell also 
found that pituitary extract had a special action on the 
uterine muscle; he found it especially useful in cases of 
post-partum h~emorrhage, but he does not advise its use 
before delivery. Two other important properties of the 
extract were noted by Blair Bell. He found that after an 
injection of the drug there were greatly increased peri- 
staltic movements of the intestine, and that these move- 
ments were maintained for some time. In two cases of 
my own I have noticed the peristaltic effect of the drug. 
(1) In the case of a boy of four years of age suffering from 
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broncho-pneumonia; the pulse was failing, and I injected 
I cc. of the extract into the left buttock. In ten minutes 
there was a good evacuation of the bowels, and in the next 
twenty-four hours six good motions were recorded. The 
pulse improved and the child made a good recovery. The 
bowels had nc~t been moved for over twenty-four hours 
before the injection of pituitrin. My other case was that 
of a man of eighty-two, who had a dilated stomach which 
was causing hinl nmch discomfort. I injected 1 cc., and 
the bowels moved in less than fifteen minutes. All dis- 
comfort disappeared, and the pulse, which had been 
feeble, became stronger and fuller. Blair Bell also noted 
that injection of the extract caused a diuresis. Since 
Blair Bell's experiments much work has been done in con- 
nection with pituitary extract, and his statement that the 
drug should not be used before delivery has been laid 
open to contradiction by the many results obtained in the 
use of the drug during Jab(mr. 
ANATOMY AND DEVELOPMENT. 
The pituitary body is a small, somewhat oblong, body, 
lying in a depression of the sphenoid bone known as the 
sella-tureiea. A fold of dura mater called the diaphragma 
sellm forms a roof to the depression and holds the gland in 
its place. There is a small opening in the diaphragma 
sell,e, through which the stalk, or infundibulmn ofthe body, 
passes to join the third ventricle. There are three distinct 
parts of the pituitary body which show a difference in 
structure, development and function--the anterior part, 
the pars intermedia, and the posterior part. The three 
parts together form a reddish grey mass, measuring a 
third of an inch from before backwards and half an inch 
from side to side. The anterior part and the pars inter- 
media are developed from the primitive buccal cavity or 
stomatodmmn. During the fom'tb week of intra-uterine 
life a pouch-like diverticulum of the ectodermal lining of 
the roof of the stomatod'eum appears. This diverticulum 
is the rudiment of the anterior lobe of the pituitary body, 
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and grows upwards in front of the cephalic end of the 
notoehord, and comes into contact with the under-surface 
of the forebrain. The diverticulum or pouch is constricted 
off to form a dosed vesicle. The closed vesicle sends out 
hollow processes into the surrounding mesoderm, and 
gradually becomes converted into a mass of small, twisting 
tubules lined by cubical cells. In the fully-developed state 
the anterior part is made up of isolated vesicles and slightly 
convoluted tubules lined wiih columnar epithelium. A 
very vascular connective tissue joins the vesicles and 
tubules. The vesicles contain a colloid substance re- 
sembling the thyroid body--colloid in appearance, but, un- 
like the colloid substance, in the thyroid, it contains no 
iodine (gallibnrton). 
The pars intermedia lies between the anterior and pos- 
terior parts of the gland, and consists of layers of finely- 
granular epithelial cells interlaced with colloid material. 
The posterior lobe of the gland is a down-growth from 
the floor of the embryonic brain, and during foetal life it 
contains a cavity which is continuous with that of the 
third ventricle of the brain. This cavity becomes closed 
in man and the higher reptiles. As the down-growth 
grows it forms the posterior lobe at its lower end. The 
narrow portion of the down-growth joining the posterior 
lobe to the third ventricle is called the infundibulum. The 
posterior part consists of neuroglia, with islets of epithe- 
lial cells interlaced with colloid material. 
PttYSIOLOGY. 
Whether the pituitary gland is necessary to life appears 
at present o be an unsettled point. Marinesco, Yassale, 
Sacchi, Paulesco, and Harvey Cushing have all success- 
fully removed the gland from cats and dogs. None of the 
animals operated on lived fourteen days. All cases showed 
a lowering of body temperature, thirst, lassitude with 
muscular twitchings and tremors which finally developed 
into spasms with dyspnoea nd death. These symptoms 
showed some improvement when an injection of the pitui- 
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tary gland was given. Handelmann and Horsley experi- 
mented on over fifty animals, and in fifteen they removed 
the gland in toto as proved by post-mo,rtem microscopic 
examination. Eight of the fifteen cases died from various 
causes in 'less than forty-eight hours, but not, in the 
opinion of the experimenters, from loss of the gland. 
Three others died inside three days, but again not, in the 
experimenters' opinion, from loss of the gland. Shock, 
hmmorrhage, infection, or cedema cerebri accounted for 
the deaths. Three of the four remaining cases (monkeys) 
died on the thirteenth, fourteenth, a~d thirty-nineth days 
after the operation, showing no characteristic symptoms 
of gland loss, but dying from asthenia s captive monkeys 
will do. The last one was killed on the one hundred and 
fifteenth day after operation while enjoying good health. 
Handehnann and Horsley tend to think life possible with- 
out the gland, but make no positive statement owing to 
the little work done on the subject. So much for total 
removal of the gland. Paulesco and Ctlshing removed the 
posterior lobe without causing death, bnt they fonnd that 
removal of the anterior lobe always caused death. 
Handchnann and Horsley removed the anterior part of the 
gland witho~lt causing death. Yt is generally agreed that 
the pituitary gland produces an internal secretion which 
is necessary to life. The functions of the organ have been 
further tested by injecting an extract of it into other 
animals. Oliver and Sch:Mer injected an extract of the 
whole gland into ~nimals and noticed a rise in blood- 
press~lre, which they considered similar to that produced 
by suprarenal extract. Howell discovered that the pos- 
terior lobe contained the pressor principle of the gland. 
Sch~fer and Vincent confirmed this point. Mauthaus 
and others found that an intravenous injection of the 
extract of the pars intermedia gave a rise in blood- 
pressure, but that an injection of the extract of the 
anterior lobe gave a fall in blood-pressure followed by a rise 
slightly above the level existing at the beginning of the 
experiment. These observers conclude that the pressor 
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substance is manufactured in the pars intermedia, and 
then passes into the posterior part, as they consider it 
unlikely that two such histologically different parts would 
secrete a substance having the same pressor effect. 
Sch~fer and Magnus found that pituitary whole gland 
extract had a diuretic effect owing to a selective vaso- 
dilator effect on the renal blood-vessels. Blair Bell and 
Dale discovered that the extract had a special action on the 
uterus. Blair Bell and Hick found that the extract 
caused-- 
1. Diuresis. 
2. Contractions of the uterus. 
3. Increased peristalsis. 
4. That the extract was of great use in shock following 
operation, especially when used in conjunction with 
saline infusions. 
The extract was generally held to act in much the same 
way as a suprarenal extract as far as regards vaso-constric- 
tion. Both extracts raise the blood-pressure by causing 
vaso-constriction f peripheral blood-vessels. The active 
principle of both is limited to a small, morphologically 
independent portion of the gland--in the pituitary body 
developmentally related to the central nervous ystem, and 
in the case of the suprarenal to the sympathetic system. 
Langley showed that suprarenal extract produced the 
same effect as stimulation of the sympathetic system 
caused, and this result was confirmed by Brodie, Dixon, 
and Elliott. The pituitary extract acts directly on un- 
striped muscle. Dale proved this by putting portions of 
unstriped muscle, or organs containing unstriped muscle, 
with Ringer's solution and adding pituitary extract or 
suprarenal extract as required. The muscular coats of the 
pulmonary arteries are known not to be under the control 
of the sympathetic system (Brodie and Dixon), and Dale 
found that pituitary extract produced contraction and 
suprarenal a slight dilatation. De Bonis and Susanna 
have confirmed this result. 
Dale found that the uterus of the cat, in which con- 
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tractions and tone are inhibited in the non-pregnant and 
stimulated in the pregnant state by sympathetic nerves or 
suprarenal extract, contracted strongly in the non-preg- 
nant or pregnant state when an injection of pituitary ex- 
tract was given. The muscular coats of the intestine and 
the bladder contracted under pituitary extract, not under 
suprarenal extract. Dale agreed with Sehgfer and 
Herring that pituitary extract does not cause secretion of 
the saliva nor of the pancreatic juice, whereas the supra- 
renal does. Schgi'er and Herring found that peptic diges- 
tion reduced the pressor effect, but not the diuretic effect 
of the drug. Dale found that the peptic digestion had no 
effect on either. 
Dale concludes from his experiments hat pituitary ex- 
tract acts directly on the unstriped muscle and not through 
the sympathetic system. That second doses are relatively 
ineffective, suggesting that the active principle is not 
readily destroyed in the body. A second dose does not in- 
crease blood-pressure, but it produces diuresis and causes 
contraction of the uterus. This would seem to imply that 
the same active principle produces both rise in blood- 
pressure and diuresis. 
]:)ATttOLO GY. 
There is not very much to be said about the pathology 
of the gland. Intracranial pressure symptoms are some- 
times traced to an increase in size of the pituitary body 
due to a cyst or an adenoma or sarcoma. Disease of the 
gland is generally associated with acromegaly. In 1879 
Cunningham described a typical case in which a tumour of 
the giand was found after death. Manet was the first to 
really differentiate acromegaly as a distinct disease. It 
was Manet's theory that the disease was due to over- 
secretion of the gland, and Cushing gave some proof of this 
idea when, after removal of the gland, he found a decrease 
in size of some of the enlarged bones. It is possible, how- 
ever, to have acromegaly without disease of the pituitary 
body. A deficiency in the secretion of the gland causes a 
form of arrested evelopment known as infantilism. 
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~:)ttARMACOLOGu 
The active principle of the pituitary body is contained 
chiefly in the pars intermedia nd consists of a pressure- 
increasing substance soluble in salt solutio,n and insoluble 
in alcohol or ether, and of a depressor substance soluble in 
salt solution, ether, or alcohol. Neither the pressor nor the 
depressor substance is destroyed by boiling. The pressor 
substance is destroyed by tryptic digestion, but peptic 
digestion has no effect on it. It is said that when pituitary 
extract is injected into a healthy person the blood-pressure 
rises rapidly, the pulse is slowed and strengthened, and 
that in a little time diuresis occurs. For my own part, I 
have never noticed the diuretic effect, but there is a marked 
peristaltic effect, as shown by repeated evacuations of the 
bowels. The vaso-constricting power of the drug is well 
shown if an iniection is made into a mucous membrane, 
when the membrane becomes pale, and remains so for 
some forty minutes or so. 
The extract acts directly on the involuntary unstriped 
muscular coat of the arteries. Sch~ifer and Herring found 
that the diuretic effect of the drug was due to a separate 
active principle, that a second injection caused diuresis 
without further aising t.he blood-pressure, and that peptic 
digestion reduced the pressor effect of the drug, but not the 
diuretic effect. 
Dale found that peptic digestion had no effect on the 
action of the extract. In one case, in order to see its 
diuretic action in a case of gonovrh0ea, I was assured by 
the patient hat he passed far more water after the taking 
of the drug by mouth. Dale also points out that a second 
dose of the extract acts strongly on the uterus without 
further increasing the blood-pressure. The results ob- 
tained in most of my cases go to prove this statement. 
Dale thinks that the renal arteries are relatively insensi- 
tive to the  vaso-constricting action of t'he drug, thus 
accounting for the diuresis. He does not think that there 
is a separate diuretic principle in the extract. As the 
active principle of the drug diffuses -lowly through animal 
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membranes,  and as it is destroyed by pancreatic digestion, 
it is best given by intramuscular or intravenous injection. 
Tntravenous injection usually causes vomiting and syncope 
when given during labour, and thus the intramuscular 
method is the best. Indeed, I have noticed a tendency to 
vomit after the intramuscular injection of I cc .  when 
given dnring labour. In  my cases I have used the extract 
prepared by Parke,  Davis & Co., known as pitnitrin. 
CLINICAL WORK, 
CASE I . - -Mrs.  W., a primipara, aged thirty. The Child was 
in the L.O.A. position. Patient was a~ full term and anxious 
not to go over time. I decided to attempt o start labour by 
the use of pituitrin. The first injection was given at 10.30 
on a Wednesday, ~he os at the time being non-dilated and 
soft, the bladder and rectum were empty. No pains were 
present. Pituitrin { cc. was injected into t:he buttocks. No 
pains ensued, and the injection appeared to have no effect 
whatever. The next morning at 10 a.m., 1 ce. was injected 
into the buttocks, and in five minutes slight pains started, 
lasting, however, only half an hour. At 11.30, 1 cc. was 
again given; pains became strong and frequent in a few 
minutes, and lasted for one hour. A p.v. was then made; 
the os, was capable of admitting two fingers; it was soft and 
easily dilatable and a " shew " was present. At 1 p.m. 
another cc. was given; pains came on and lasted one hour. 
A :hot bath was given and an enema of soap and water. At. 
3 p.m. another co. Pains stronger, lasting just one hour. 
A p.v. showed os fully dilated. The membranes were 
ruptured, and at 5 p.m. a,nother ce. was given. Pains came 
on strongly, and p~tient complained of their ii~tensity. 
Interval between pains was one and a. half minutes. They 
were quite regular and in no way tonic. At 6.30 c~hild was 
born, and the placenta followed immediately, complete.  
Results ~o child.--Child was a little rigid and a little 
cyanosed when born. The rigidity lasted some hours, the 
cyanosis only a few minutes. For t~he next twenty-four 
hours child had a " wide-awake " appearance and showed a 
tendency to develop fits. Meconium was passed in large 
quantities and also urine. 
Results to mother.--During puerperium maternal blood- 
252 Pituitrin during Pregnancy and Labour. 
pressure remained 126 ram. ttg. for forty-eight hours after 
birth. There was an a~erage pulse rate of 65. No rise in 
temperature. Milk was early in coming into the breasts and 
was most abundant, lasting in quantity and quality for 
mo~her to nurse child nine months--a most exceptional fact 
for a white woman in the tropics. After-pains were severe. 
The bowels were very costive and the urine had to be 
removed by aid of catheter, all other methods failing. 
Rema'rks.--If pituitrin is not easily destroyed in body it 
had little effect on peristalsis in this case and did not cause 
diuresis. There was abundant milk, a point in ~avour of the 
drug as a milk producer. After-pains were severe, probably 
due to prolonged action of drug. The child's condition points 
to slight toxic power of drug in often repeated oses. 
CASE I I . - -Mrs.  J. S., a primipara, aged twenty-five. 
Child in L.O.A. position. Patient was not in labour, but. 
was a little past full term. I emptied bladder and rectum, 
and at 9 a.m. 1 ee. of pituitrin was injected into the 
buttocks. In five minutes a strong pain and a " shew " 
appeared. Pains went on for three-quarters of an hour and 
then ceased. At 1 p.m. another cc. Pains came on again, 
lasting one hour. A hot bath and enema were given. The 
os was now two fingers dilatation, soft and dilatable. At 
2.30 p.m. 1 ce. was given. Pains started in three minutes, 
coming on strongly at one and a half minute intervals. No 
pains at 3.15 p.m. At 4.30 no pains, 1 cc. given. Pains 
came on strongly, and at 5.30 p.m. os was three-quarter 
dilated. No pains at 6 p.m., 1 cc. given. ,At 6.45 mem- 
branes broke. Slight. pains at 7 p.m., 1 ce. given. Child 
born in three-quarters of an hour, placenta coming away a~ 
once, complete. 
Results to child.--Slight cyanosis and slight rigidity. 
Wide-awake appearance. Child was normal in eight ho,rs. 
Meconium was passed freely, also urine. 
Results to mother.--Blood pressure for first twenty-four 
hours 126, then 119 for rest of puerperium. Pulse rate was 
an average 70. Patient very costive. Only able to pass 
water in knee and eJbow position during first forty-eight 
hours. Lactation was early, but quality of milk failed in two 
weeks. 
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Remarks.--No increased peristalsis. No diuresis. Slight 
temporary rise in blood pressure. 
CASE I I I . - -Mrs.  McK., a 3-para, aged thirty-five. Pre- 
vious labours difficult, and had retained placenta in last case. 
Child in R.O.A. Slight pains. Os admitted three fingers, 
and was sof~ and dilatable. At 11 p.m. 1 cc. of pituitrin; 
pains strong in three minutes. At 11.45 p.m. membranes 
ruptured. At 12.10 a.m. child was born, placenta coming 
away at once, complete. 
Results to mother.--No increase in blood pressure during 
puerperium. Pulse rate an average 69. Abundance of milk 
of poor quality. Bowels moved well, and micturition easy 
and frequent. 
Results to cldld.--Child was normal in every respect. 
Remarks. First pain was a long, intense one, and then 
pains at one and a half minutes, lasting till child was born. 
No symptoms of toxic effect of pituitrin. 
CASE IV.--Mrs. W., a primipara, aged twenty-seven. 
Child in L.O.A. Slight pains. Head in view for over two 
hours. At~ 4.15, 1 cc. of pituitrin. At 4.45 child was born. 
Pains were strong at one and a half minute intervals. The 
first pain was intense, lasting quite three minutes. Placenta 
came away at~ once, complete. 
Results to mother.--Perineal tear. No rise in blood pres- 
sure. Bowels normal, micturition difficult. After-pains 
severe. Milk abundant. Mother was a Eurasian; these 
women usually nurse their children. 
Results to child.--A normal child. 
CASE V.--Mrs. C., a primipara, aged twenty-eight. Child 
L.O.A. position. At 9.30 a.m. os slightly dilated, pains 
slight. At 10 a.m. 1 cc. pituitrin. A strong pain in two 
minutes, lasting about three minutes. Pains at~ one and 
a half minute intervals lor one hour. Pains became weak 
then. At 11.15 1 cc. Pains strong again for one hour. Os 
three-quarter dilated, 1 cc. given; pains strong again. Mem- 
branes broke at 12.30. At 1 p.m. child was born, placenta 
coming away at once, complete. 
Results to mother.--Blood pressure 124 for first ~wenty- 
four hours after birth, pulse rate 70. Severe a fter-pa,ins. 
Milk abundant, poor in qualit:~. A cat:heter had to be used 
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to empty bladder in first twelve hours. Constipation was 
marked. 
Results to ehild.--Slight eyanosis and slight rigidity; 
cyanosis away in few minutes. Rigidity lasted for nearly 
twelve hours. Meconium passed freely, also urine. 
Remarks.--Blood pressure raised. After-pains again bad. 
No increased peristalsis, no diuresis. Lactation free, but 
milk poor in quMity. 
CASE VI.--Mrs. W., a 2-paxa, aged twenty-three. Child 
in L.O.A. Slight general contraction of pelvis. At 2 p.m. 
os was soft, admitting three fingers. 1 ec. of pituitrin given, 
although at  time of injection pains were quite strong. 
Strong, long pain two minues after inject~ion. " Pains then 
at one and a hMf minute intervals. In one hour pains less. 
Os was nearly fully dilated. Membranes were ruptured, and 
1 ee. given at 3.15. At four the e'.hild was born, the placenta 
following immediately, complete. 
Results to mother.--There was a rise in maternal blood 
pressure to 124 m.m. Hg. in the first twelve hours after 
birCh. After-p~ins were severe. Constipation was marked. 
There was no diuresis. Milk abundant for three weeks, then 
diminished in quality. 
Results to child.--Child was greatly cyanosed when born, 
and only revived after an ~hour's work at it. Rigidity was 
marked for two days, and child showed tendency to become 
cyanosed. Meconium was passed freely and urine. Child 
lived four months; died of broncho-pneumonia. 
Remarks.--No increased peristalsis in mother, no diuresis. 
milk abundant but poor in quality. After-pains bad. Child 
passed meeonium and urine in quantity. 
CASE VII.---Mrs. S., a 3-para, aged twenty-seven. :Be- 
cam.e pregnan~ immediately after birth of second child. 
Child was in L.O.A. position. Os sol}, nearly fully dilated. 
Weak pains. I ruptured membranes and injected 1 ee. at 
8.5 p.m. At, 8.20 p.m. child was born, and placenta followed 
at once, complete. Pains not strong. In labour twelve 
hours. 
Results to mother . - -No  rise in blood pressure in puer- 
perjure. Mi lk abundani~. Catheter used to draw off urine. 
Constipation present. Pulse averaged 7q. 
Results to child.--Child was normal in "every way. 
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CAS~ VI I I . - -Mrs .  W., 1-para, aged Vhirty. In labour 
thirty-six hours. Child in L.O.P. At 12 noon head was in 
view. Membranes gone; no paSns. 1 cc. given. In two 
minutes a strong pain, followed by strong .pains at one and 
a half minute intervals. At 1 p.m. child born; placenta 
followed immediately, complete. 
Results to mother.--A normal puerperium. No increase 
in puerperal blood pressure. Pulse an average 68. Milk 
abundant. No dinresis. Bowels normal. 
Results to child.--A normal child; no asphyxia, as might 
have been expected, considering length of labour. 
Remarks.--Thirty-six 'hours in labour. No pains present. 
1 cc. given, ~nd labour over in one hour, with no bad results 
to mother or child. 
CASE IX.- -Mrs.  P., a primipara, aged twenty-five. Child 
in L.O.A. At 9 a.m. pains quite strong and frequent. Os 
was soft, admitting two fingers and easily dilatable. 1 cc. 
given at 9.30 a.m. In three minutes a long, strong pain. 
Pains at- one and a, half minute intervals for one hour, when 
they diminished in intensity. At 11 p.m. 1 cc. given; pains 
again strong. Os half dilated. At 12 noon another ec. given 
as pains had diminished. At 12.50 membraaes broke. At 
1 p.m. child w~s born, placenta following at~ once, complete. 
Results to mother.--A slight temporary rise t~ 128 m.m. 
during first twelve hours of puerperium. Pulse averaged 69. 
Constipation. No diuresis. Milk abundant for first three 
weeks, then quality very inferior. 
Results to child.--Child was slightly cyanosed and slightly 
rigid, but became normal in ~ few minutes. 
CASE X.~Mrs .  H., a primipara, aged twenty-six. Child 
in L.O.A. At 9 a.m. pains slight. Os slightly dilated, very 
soft. A~ 10 a.m. 1 cc. given. A long, strong pain in three 
minutes, followed at one and a .hMf minute intervals by 
strong pains. At 11 a.m. no pains. At 11.30 another ce. 
Pains again strong, lasting till 12.30, then ceasing com- 
pletely. At 2 p.m. I injected 2 ees., and a very intense 
pain, lasting fully five minutes, came on in two minutes. 
Pains at hMf minute intervals, very strong in character. 
Child was born at 2.40, placenta coming away ab once, 
eomplege. 
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Results to mother.--Increased blood pressure te 127.5 for 
three hours after birth. Milk poor in qua.ntity and quality. 
Constipation present. Catheter used for greater part of 
puerperium. 
Results to child.--Normal child in every way. 
CASE XI . - -Mrs.  A., 3-para, aged thirty-three. Last con- 
finement was complicated by incomplete inversion of uterus. 
Child was in R.O.A. Patient ~had had slight pains on and 
off for two days. At 10 a.m. no pains. Os soft, dilatable, 
admitting three fingers. I co. given; strong, long pain in 
two minutes. Regular pains for one hour a& one and a half 
minute intervals. A~ 11 a.m. os was slightly more dilated. 
At 11.30 another ca. given, as no pains present. Strong 
pains at regular intervals for one hour. At 1 p.m. another 
cc. injected. Pains strong again; membranes broke at 1.30. 
At 2 child was born. Placenta came away at once, com- 
plete. No tendency to inversion. 
Results to mother.---No diuresis. Catheter had to be used 
several times during puerperium. Blood pressure 124 for 
few hours after birth. Pulse rate 66. Milk abundant for six 
weeks, then failed in quality. After-pains evere. Constipa- 
tion present. 
Results to child.--About eigh~ hours after birth child 
developed jaundice, which answered to usual treatment. 
Slight cyanosis present a~ birth. 
Remarks.--Case shows use of drug in uterine inel~ia. 
CASE X I I . - -Mrs .  S., 4-para, aged thii~y-five. C'hild pre- 
senting by vertex L.O.A. No pelvic contraction. Had bad 
pains on and off for four days. At 10 no pains present. 
Os admitting three fingers, soft and dilatable, i co. injected. 
A slight pain in three minutes; no succeeding pains. At 
10.30 2 ccs. injected. A strong pain in two minutes. Pains 
at one and a half minute intervals for half an hour, then 
ceased. At 12 I injected 2 ccs. again. Strong pain in three 
minutes at one and a ~half minute intervals. At 12.30 mem- 
branes broke. At 12.45 child born. Placenta a~ once, com- 
plete. 
Results to mothcr.--Blood pressure 126 for nearly two 
days. No sleep for eighteen hours. Temperature of 102 ~ , 
101 ~ 100 ~ f0r three days. Probably malaria, though parasite 
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not found in blood. Pulse rate 84 for first two days. Milk 
poor. Constipation present. No diuresis. Malaria would 
account for these. 
Results to child.--Cyanosed slightly, rigid slightly, .'had a 
slight fit~ about six hours after birth. Child normal in twelve 
hours. Much meconium passed, also urine. 
CASE XII I . - -Mrs.  B., a primipara, aged thirty. Slight 
hydra mnios present. No pelvic contraction. In labour 
fourteen hours. Child L.O.A. At 7.30 os soft, dilatable, 
admitting three fingers; head not fixed. No pa/ns. 1 cc. 
given. A strong, short pain in two minutes; pains sligh~ for 
one hour at two minute intervals. No pains at 8.30. Another 
ec. given. Pains a little stronger, lasting one hour. Os 
admitting four fingers. I ruptured membranes as high up 
as possible. Injected another cc. Strong pains for an hour. 
Os practically fully dilated. Patient very hystericM, refusing 
to bear down. Pulse somewha,t " thready." High forceps 
tried; third attempt successful. Placenta came away at 
once, complete. 
Results to mother.--Constipation; no diuresis. Milk poor 
in quality but~ abundant. Severe after-pains. No increase 
in blood pressure. Pulse rate 68. No temperature during 
puerperium. 
Results to child.--Cord twice round neck. Asphyxia 
livida. Revived in usual way. In twelve 'hours child had 
severe convulsive fit, but revived. No trace of r 
injury--e.g., indented fracture. Child died in a convulsive 
fit. 
CASE XIV.--Mrs. Z., a primipara, aged twenty-two. In 
labour nearly three days. When called in, I found head in 
view, slightly macerated. 1 ec. pituitrin gave no result in 
half an hour. 2 cos. given, no result. Forceps delivery. 
Placenta. removed manually. Failure of pitu!trin. 
CASE XV.--Mrs. P., a primipara, aged twenty-six. A 
slight general contraction of pelvis.  True conjugate quarter 
inch less than normal. End of thirty-sevent~h week labour 
induced by Xrause's method. Child in L.O.A. Three 
bougies introduced at 4.30 p.m. Labour started next day 
at 6 a.m. At 7 a.m. bougies removed; 1 cc. pituitrin given, 
os admitting three fingers, being soft and dilatable. Head 
R 
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fixed, child alive. PMns strong, and a little liquor amnii 
dribbled away. At 8.30 pains slight; 1 cc. given. Strong 
pains, and child born at 9.45. Placenta followed at~ once, 
complete. 
Results to mother.--Blood pressure 126 ram. for eight 
hours after birth. Little milk. No diuresis. Constipation. 
No rise in temperature in puerperium. Pulse rate 69. 
Results to child.--Cord round the neck. Appeared to ha.re 
a " true " knot. Child asphyxia pallida~--died. 
CASE XVI.--Mrs. K., 2-para, aged thirty-two. Pelvis 
contracted. True conjugate quarter less than normal. Labour 
induced end of thirty-sixth week. Childin L.O.A. Bougies 
introduced at 5 p.m. No pains in four hours, re-introduced. 
Pains in one hour, very slight. At. 9.30 a.m. next day bougies 
removed, 1 co. pituitrin given, pains stronger, but not strohg 
enough to be effective. Ceased at 10.30. Anot:her cc. given, 
pains slight for one hour. At 12 noon, os Vhree-quarters 
dilated, membranes had broken. Champeti~re de l~ibes bag 
tried. Bag burst---only one to be got. Frommer's dilator 
tried, but internal os contracted immediately; dilator re- 
moved. Patient's temperature 100 ~ . Pulse 110, feeble. 
Eventually forceps applied with great difficulty and child 
delivered, only to live a few minutes. Placent~ at once, 
complete. 
Results to mother.--A lengthy puerperium. :No increased 
blood pressure. Pulse rate 70. Temperature 99.5 ~ Fah. - -  
100 ~ for first twenty-~our hours after delivery. 
SUMMARY AND CONCLUSION. 
At my request, the senior sister in the Government 
Maternity Hospital injected I- cc. of pituitrin into several 
eases of native women just at the full dilatation of the os, 
the membranes being ruptured. She kept a mental record 
of the cases, and in each the second stage was greatly 
shortened and the placenta was never retained. I have 
used pituitrin on several other cases, but kept no record. 
I h~ve come to the following conclusions with regard to 
the drug : - -  
1. The child must lie in the long axis of the uterus and 
present preferably by the head. 
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2. There must  be no pelvic contraction beyond a very 
slight amount ,  and no obstruction of any kind to labour. 
Rectum and bladder must be empty. 
3. The os must be soft/and easily dilatable. 
4. The dose should be ] cc., not more, except in cases 
of inertia of multiparm. It should not be given more fie- 
quently than once an hour, and never more than 5 ccs. to 
any one case. 
5. Injection into the buttocks is the best' way of intro- 
ducing the drug. 
6. The best time to get the full effect of the drug is at 
the end of the first stage and with the membranes rup- 
tured. 
7. The drug has more effect at full term than at any 
other period of pregnancy. 
8. It is well to give a routine dose of Ice.  to every case 
that fulfils the conditions necessary for the use of the drug 
because of the great help it is in causing the detachment of 
the placenta. 
9. The perineum must be especially guarded, as the 
pains caused by the pituitrin are of great expulsive force. 
Chloroform diminishes the intensity of the pains, and if 
pushed causes their disappearance. 
10. The milk-increasing power of pituitrin and its use 
as a peristaltic and diuretic, claimed by some authorities, 
do not seem to apply to Europeans in the tropics. 
11. Large doses frequently repeated seem "to have a 
slight toxic effect on the mother and child. 
Where it has been possible I have instructed my 
patients to have a hot Sitz bath every evening for about 
a quarter of an hour for last three months of pregnancy, 
then to use pure olive oil as an inunction for the perineum 
and surroundings. I have removed all meat from their 
diet for the last four months. These details, with the 
usual care for general hygiene, seem to aid pituitrin in its 
effect. 
l~os. 9 and 10 followed these instructions carefully, and 
there was an easy labour and no perineal tear. 
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] would urge the importance of using a properly stun- 
dardised extract. Since returning from the tropics, I 
have had occasion to use pituitary extract, 1 cc., as pre- 
pared by BmToughs, Wellcome & Co., with somewhat 
startling results. 
CASE I.--A primipara, aged twenty. Child in L.O.A. posi- 
tion. Membranes ruptured. Os three-quarter dilated. Pains 
feeble. 1 cc. of B.W. extract given. Pains strong at one 
minute intervals. Child born forty minutes after injection 
in state of asp~hyxia p llida. Cord round neck not pulsating 
when felt. The scrotum of child was much cyanosed, and 
the glans penis protruded through the p,repuce and was 
swollen. The child was born dead. Mother had an unevent- 
ful puerperium, except for very severe after-pains, though 
placenta eame away in three minutes complete. 
CASE II.--A primipara, aged twenty-two. C~hild in L.O.A. 
position. Os three-quarter dilated. Membranes intact. 
1 ec. of B.W. & Co.'s extract given. Child born in quarter 
hour in severe asphyxia livida. Membranes ruptured as they 
appeared at the vulva. Child revived. Scrotum cyanosed 
slightly, glans penis protruding through prepuce and much 
swollen. Child very feeble, though weighing 8 lbs. De- 
veloped jaundice. At present a sickly baby, 'hardly capable 
of sucking breast four weeks after birth. Mother unable to 
urinal.  Catheter passed, then knee and elbow position each 
day for some days. Still far from well. I have used P. D. & 
Co.'s extract, 1 ee., on over 100 eases in last two years--no 
bad result. 
ART. XI I . - -M inor  Ailments : their Importance in War/are. 9
By WILLIA~ FRANCIS EVANS, B.A., 5~.D. Univ. Dubl. ; 
Captain in the Royal Army Medical Corps, on Active 
Service with the British Expeditionary Force. 
TKE importance of maintaining the health of troops on 
active service cannot be over emphasised. I t  is an oft- 
repeated fact that the ravages of disease among armies in 
9 A Thesis read for tlle Degree of Doctor of Medicine in the University 
of Dublin, June, 1915, 
